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COMPLETE SPECIFICATION 

Fixed Increment Advance of Face Goiweyors 



We, CoAi. Industry (Patents) Limited, 
a Company organised in accordance with the 
Laws of Great Britain of Hobart House, 
Grosvenor Place, Londcm, S.W.I, England, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed^ 
to be particularly described in and by the 
following statement: — 

This invention relates to systems for con- 
trolling the movement of equipment movable 
by at least one hydraulic ram. In particular 
the present invention relates to underground 
mine roof suppon systems equipped with 
horizontal rams for pushing over an advance- 
able mine face conveyor. 

In known mining installations employing 
a plough in conjunction with an advanccable 
c^nveyoTa conveyor pushing rams are fixed at 
intervals along the waste side of the con- 
veyor. These rams are constrained against 
movement relative to the roof by for example 
roof support props and the rams are caused 
to push continuously so that the conveyor is 
continually forced tovrards the mineral face. 

In practice this continuous pushing by the 
rams involves difiiculties sudi as: — 

1. The ram pushing is determined by the 
average outward reaction of the plough 
throughout the face, this reaction being the 
force tending to move the plough away from 
the face, hereby involving the selection of a 
pushing pressure which causes the olough to 
cut too deeply in parts of the face while 



t^iely cutting in others. The resulting mine 
face is not straight diereby causing extreme 
stress and wear on the installation. To 
straighten tbe face short alignment correcting 
cuts are necessary and these are time con- 
suming and relatively unproductive. Further- 
more the cantinuous pushing often causes tbe 
plough to take a progressively deeper cut 
when cutting areas of saft coal. This is par- 
ticukdy true with sharp blades since these 
^ generate a puUing-in force. When the 
blades become too deeply embedded in the 
coal or when the plougji moves from an area 
of soft coal into stronger material the pulling- 
in force causes the conventionally provided 
shear pins to fsuL 

2. The ram pushing pressure forces the 
plough guide tube or rail (attached to the face 
side of the armoured face conveyor) hard up 
against the coal face (this is particularly true 
in strong coals.) As the guide rail or tube is 
generally circular or of curved cross-section 
it rides up over any loose material which has 
spilled from the face into the plough trade, 
and lifts the conveyor on the face side and 
tends to cause the plough to cut at some 
horizon above the same floor as it 
thereby leaving 'crop' coaL 

3. In view of the foregoing as the 
passes any given point on the face it 
force the conveyor back to allow passage of 
the plough body. A conveyor whidi has thus 
probably been advanced 12" is forced back 
or retracted 9" therd>y enabling a 3" cut with 
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the plough. This forced retraction of the con- 
veyor produces very large friction forces be- 
tween the piough and the conveyor thereby 
increasing plou^ chain loads. This also often 
5 causes roof supports to be dislodged and 
hydraulic hoses to be damaged if the former 
have been set too near to the conveyor. 

To overcome some of the above difficulties 
ramp plate ploughs have been proposed m 
10 which the plough blades overhang a ramp 
attached to the face side of the conveyor by 
an amount eaual to the depdi <rf caz required. 
It is then supposed that the toe of the ranp 
plate is pushed right up to the coal face 
15 thereby fixing the depth of cut. In practice 
coal is often traoped between the ramp and 
the face thereby keeping die toe a^y from 
the face and reducing die cut. On otHer 
occasions die conveyor pushing force causes 
20 the toe of the ramp to penetrate the coal and 
increase the depdi of cut Both of diese ar- 
cumstances are likely to occur over the length 
of a coal face and the latter therefore be- 
comes misaligned. Even with ramp plates the 
25 high pressures required to cut strong coals 
causes die conveyor and plough to dimo in 
the seam as mentioned above. 

It is an objea of the invention to provide 
a control system, and apparatus for use m 
30 such a system, for equipment such as a plough 
installation \diich at least reduces die above 
difficulties. , j ^ 

A system for controUmg the advance ot a 
snakable conveyor advanceable by a plur^ty 
35 of double-acting hydraulic rams connected at 
spaced intervals to die conveyor, according to 
the invention, comprises, for each ram, con- 
trol means which is adapted on acmauon 
thereof to cause its associated ram to advance 
40 die conveyor by a predetermined mcrement 
of distance less than the complete stroke or 
the ram, and which is adapted to restram die 
associated ram against extension and reuac- 
tion of the ram under die effect of eztemal 

45 forces. . - 

Ram apparams, for use m such a system 
according to die invention, comprises a 
double-acting hydrauHc ram, a control valve 
ocerable to a first position to pass fluid to 

50 and simultaneously pass fluid from die ram TO 
causes non-incremental operation of the rsm 
and operable to a second position to prevent 
exhaust of fluid at least from one side of the 
ram piston, a variable-volume chamber, and 

55 a fluid-pressure-responsive valve operable to 
pass fluid excelled from die variable volume 
chamber to iaid one side of die ram piston 
so diat the ram piston moves ttirough one 
increment while die control valve is m said 

^ ^^Tdifi^^^^^^^^ 

associated snakable conveyor die plough effec- 
tively becomes n fixed Veb' machme such 
as a shearer or trepanning rype of machm^. 

65 Widi ploughs of the known standard type. 



the invention enables tte conveyor to be 
advanced to and locked in a positiwi such 
that there is just sufficient room for die plough 
body to pass taking a predetermined cut for 
example l-^A inches. Widi ramp plate 70 
ploughs, the invention enables the conveyor 
to be advanced to and Icdced in a position 
where the toe of the ramp is a few mchcs 
from the face, i.e. a condition which can 
always be achieved again causmg the plougn 75 
to take a fixed cut. This arrangement ensures 
diat plough faces are kept straight, thereby 
increasing productivity (all cuts would be full 
face cuts) and reduces horizon control diffi- 
culties. Plou^ friction forces are consider- 80 
ably reduced by eliminating the push back 
of the conveyor and by keeping the face 
straidit and therefore extra cutting effort is 
availaWe to force the machine through die 
harder parts of the face at a fixed depth of 85 
cut. , , 

Reference vdU now be made to the accom- 
panying drawings in which: — ^ 

Figures 1, 2, 3, 4 and 5 each schematicaUy 
illustrates a different ccHitrol sj^stem accord- 90 
ing to the invention for advancing a mine 
face conveyor, and Figure 6 illustrates a detad 
of the system of Figure 5. ^ ^ , , 

Referring to Figure 1 a plurahty of double 
acting hydraulic rams 1 (only one shown) are 95 
attached at spaced intervals to a mine face 
conveyor 2^ arranged along a mine fece 2A. 
Each ram 1 is connected to an abutment lA 
such as a roof support or stell prop. 

Each ram 1 is controlled by a manually 100 
operable control valve 3 connected to the 
ram pull side by a duct 4 and to die ram 
push side by a duct 5. The valve 3 is also 
connected by a duct 6 to a main pressure hne 
8 and a duct 7 to a main return line 9. Lmcs 105 
8 and 9 are common to ail of the rams 1. 

With each ram 1 is associated a fiuid store 
in the form of a fiuid dispensing cylinder 10 
containing a floating piston 11. The opposite 
ends of the cylinder 10 are connected through HO 
ducts 12 and 13 to fluid lines 14 and 15 
common to all of the rams and extending 
lengdiwisc of the face. At one end of the 
face the lines 14 and 15 are conneaed to a 
manually operated change-over valve 16 con- 115 
nected throu^ ducts 17 and 18 to die fluid 
lines 8 and 9 respectively. A non-return valve 
19 in the duct 12, allows fluid flow from the 
fluid line 14 but not in the reverse sense. 
The duct 12 is connected by a duct 12A to 120 
the duct 5. A resiliendy loaded pilot oper- 
ated valve 20 controls fiuid flow through the 
duct 12A. Pilot pressure for the valve 20 is 
obtained through a duct 13A, from the duct 

Widi the valves as shown in the drawing 
die drcuit of Figure 1 is in its neutral state, 
in which the pull sides of all of the rams 1 
are connected to die main pressure line 8, 
through the associated ducts 4, the valves 3 130 
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and the ducts 6. The rams 1 axe constrained 
against extension under the influence of an 
external load but cannot exen pulling forces 
since the necessary displacement of fluid from 

5 the push side of die rams is prevented by the 
closure of the ducts 5 by the valves 3 and 
tile closure of the ducts 12A by the valves 
20. The rams 1 are, therefore, constrained 
from both extension and retraction. 

10 On operating the valve 3 to connea the 
ducts 4 and 6, and the ducts 5 and 7 respec- 
tively the associated ram 1 will pull. If the 
valve 3 is operated in the opposite sense, to 
connect ducts 4 and 7 and 5 and 6 respec- 

15 tively the ram will push. By this means the 
abutment lA may be advanced or the con- 
veyor 2 may be pushed or pulled to adjust 
its position and straigfamess along the face 
2A. 

20 In the neutral state, on operation of the 
valve 16 to connect the lines 8 and 14, the 
lines 9 and 15, the pressure fluid will flow 
from the line 8 through the line 14, the valve 
19, and the duct 12 to the right hand end of 

25 the cylinder 10, At the same time the other 
end of the cylinder 10 is connected through 
the duct 13, tibc line 15, and the duct 18 to 
the main return line 9. Consequently, fluid 
is able to enter the cylinder 10 displacing the 

30 piston 11 towards the left hand end of the 
cylinder. Fluid from the left hand side of the 
piston is displaced throu^ the duct 13, the 
line 15, and the duct 18 to the return line 9. 
The system is so arranged that the pressure 

35 produced in the ducts 13 and 13A by this 
operation cannot operate the valve 20. When 
the piston reaches the left hand end of the 
cylinder 10, fluid flow will cease. The valve 
16 may now be returned to the position 

40 shown in the Figure. 

On subsequendy operating the valve 16 
in the opposite sense, to connect the lines 8 
and 15 and the lines 9 and 14 in the case of 
each ram 1, pressure fluid from line 8 will 

45 enter the ducts 13. This fluid will not at first 
flow into the cylinder 10 since displacement 
of fluid from the opposite cjdinder end into 
the duct 12 is initially prevented by the valves 
19 and 20. The pressure in ^e ducts 13 and 

50 13A will rise until it is higji enough to pilot- 
operate the valve 20 to allow fluid to escape 
through the duct 12A into the dua 5. Pro- 
vided that the valve 3 is in its neutral posi- 
tion (as shown) in which it closes the duct 5, 

55 the fluid will be forced into the push side of 
the ram 1. The force on the ram push side 
will be greater than that on the pull side, 
by reason of the different dffective areas of 
the two sides of the piston. It is arranged 

60 that the difference between these forces will 
exceed any external load which may oppose 
ram extension, and will cause the ram to push. 
Fluid from the pull side will be displaced 
throu^ the ducts 4 and 6 to the main pres- 
. 65 sure hne 8. 



When the piston 11 reaches the right hand 
end of the cylinder 10 fluid flow will cease 
and the valve 16 is returned to its neutral 
state. The above operation will have advanced 
the ram 1 throu^ a distance less than the 70 
total possible stroke of the ram 1. The dis- 
tance depends upon the ratio of the area of 
the cylinder of ram 1 to the area of the dis- 
pensing cylinder 10 and upon the stroke of 
the piston 11. The piston stroke may be 75 
varied as required, i.e. by stops or the like. 

The above described cycle may be repeated 
until the rams 1 are fully advanced when 
they may be restored to the fully retracted 
state by means of the associated valves 3. 80 

In the embodiment shown in Figure 2 the 
components, fluid lines and ducts numbered 
from 1 to 11 are similar to correspon<&g 
elements of Figure 1 except for the internal 
connections of the valve 3 when in the neutral 85 
position. In Figure 2 the neutral state diarac- 
teristic of each valve 3 is that the ducts 4, 5, 
6 and 7 are closed. In the case of each ram 1 
the left hand end of the cylinder 10 is con- 
nected by a duct 21 to a fluid pressure line 90 
22 which is common to all the cylinders 
10 of the system. The line 22 is connected 
to a manually operable change-over valve 23, 
which is connected to the main pressure line 
8, by a duct 24, and to the n:iain return line 95 
9 by a duct 25. The right hand side of each 
cylinder 10 is connected by a duct 26A with 
an associated pilot operated changeover valve 
26 connected by a duct 27 to the duct 6, by 
a duct 28 to the duct 5 and by a duct 29 to 100 
the duct 21, The duct 4 is connected by a 
duct 30 through a pilot operated stop valve 
31 to the duct 7. The valve 31 is connected 
by a duct 32 to the duct 21. 

In the neutral state of the valves, as shown 105 
m Figure 2 displacement of fluid from the 
mn 1 is prevented by the valves 3, 26, and 
31. Operation of the valve 3 may cause the 
ram 1 to pull or push as required. In the 
neutral state fluid can flow from the main 110 
pressure line through the duct 27, the valve 
26, and the duct 26A to the ri^t hand side 
of the piston 11 thereby displacing the piston 
to the left, fluid displaced by the piston flow- 
ing through the duct 21, the fluid line 22, 115 
the valve 23 and the dua 25 to the return 
line 9. It is arranged that the pressure gen- 
erated within the dua 21 is msufficient to 
operate the valves 26 and 31, 

If the valve 23 is operated to connea the 120 
main pressure line 8 to the line 22, pressure 
fluid is applied along the ducts 21 and 29 to 
the valve 26, and along the ducts 21 and 32 
to the valve 31. The valves 26 and 31 are 
operated, thereby connecting the pull side of 125 
the ram 1 to the main return 9 through ducts 
4y 30 and 7, the right hand side of the cylin- 
der 10 to the durt 28, and thus to the push 
side of the ram 1. The piston 11 is thus 
displac«i thereby fordng fluid through the 130 
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ducts 26Aj 28 and 5 into the ram 1. Since 
the duct 4 is closed fluid from the pull side 
of the ram is displaced through the ducts 30, 
the valve 31, and duct 7 to the return line 9. 

5 Each ram 1 is thus caused to extend from 
its original position by an amount depending 
on the area of its cylinder and the volume 
of fluid displaced from the cylinder. 10. 
When all the pistons 11 reach the right- 

10 hand ends of the strokes all fluid flow ceases 
and valve 23 is then restored to its neutral 
position, thereby venting the ducts 21, 32, 
29, dirougji the line 22, and duct 25 to the 
main return 9. The valves 31 and 26 will 

15 then automatically return to their neutral 
positions and fluid will once again be able 
to enter the right hand end of tbe cylinder 
10 to force the piston 11 to the position 
shown in Figure 2 so that Ae cycle can be 

20 repeated. , • . ^ j 

The differential pushmg feature described 
in relation to Figure 1 and ibe locked neutral 
valve settings of Figure 2 may be inter- 
changed. 

25 Figure 3 illustrates a modification of the 
circuit of Figure 2 which enables pilot 
operatictfL In Figure 3, except for valve 3, 
the components, fluid lines and ducts num- 
bered from 1 to 11 are similar to those used 

30 in the curcuit of Figure 2. The valves 3 of 
Figure 3 whilst having the same control 
characteristics of the valves 3 of Figure 2, 
are spring centred and are both manually 
and pilot operable. 

35 A pilot operated change-over valve 33 is 
interposed in the duct 6, effectively dividing 
it into sections 6a and 6b. The right hand 
side of the cylinder 10 is connected through 
a duct 35 to the valve 33, the latter being 

40 connected by a duct 37 to the duct 7. 

A main pilot pressure line 38 extends along 
the face and connects at one end with a valve 
39 conneaed by ducts 40 and 41 to the fluid 
lines 8 and 9 respectively. Pilot pressure for 

45 operating the valves 3, and 33, is obtained 
from the pilot line 38 by ducts 42 and 43. 

The neutral state of the circuit is as shown 
in the Figure. In this neutral state displace- 
ment of fluid from the xam 1 is prevented by 

50 closure of the ducts 4 and 5 by the valve 3. 
As fluid pressure can pass from die pressure 
hne 8 durough the duct part 6b, the valve 33 
and the duct part 6a to the valve 3 and as 
•die valve 3 is connected through the dua 7 

55 to the return line 9 manual operation of the 
valve may cause the ram 1 eidier to pull or 
to push. 

In the neutral state pressure fluid from the 
line 8 passes through the duct part 6b, the 

60 valve 33, the duct part 6a) and the duct 34 
to the left hand end of the cylinder JO there- 
by displacing the piston 11 to the opposite 
end of the cylinder. Fluid displaced from the 
cylinder 10 returns to the return line 9 by 

65 way of the duct 35, the valve 33, the duct 37 



and the duct 7. The piston 11 is thus auto- 
matically moved to and held at the rigjit hand 
end of the cylinder 10. Thus all <rf die pistons 
11 are moved to the position shown. 

On operation of the valve 39 to connect 70 
the main fluid line 8 to the pilot line 38 
pilot pressure is simultaneously applied to all 
of the valves 3 and 33. Each valve 3 then 
connects the duct part 6a to the duct 5 and 
the duct 4 to the duct 7, and each valve 33 75 
coimects the duct part 6b to the duct 35 and 
blodcs the duct part 6ai and the duct 37. 
Fluid bam the main pressure line 8 there- 
fore passes through the duct 6b the valve 33 
and the duct 35 into the right hand end of 80 
the cylinder 10, thereby displacing the piston 
11 to the left. Fluid frjom the opposite side 
of the piston is displaced through the duct 
34, the duct part 6a, the valve 3 and the duct 
5 to the pu^ side of the ram. Fluid from 85 
the pull side of the ram 1 travels through 
the duct 4, the valve 3 and the dua 7 to 
the return line 9. 

When the piston 11 reaches the left hand 
end of its stroke all flow of fluid ceases and 90 
the valve 39 is then returned back to its 
original position thereS>y venting the line 38 
and the ducts 42 and 43 so diat the valves 3 
and 33 are restored to their neutral positions. 
Fluid pressure from the noain line 8 re-enters "5 
the cylinder 10 through the ducts 6 and 34 
and forces the piston to the right hand end 
of its travel so that it is ready for another 
operation. ^ 

The above described control circuit is suit- iw 
able for use with installations of remotely 
operated roof supports in which the ram con- 
trol valve 3 would be pilot operated both to 
effect the push and ptill operation of the 
ram 1. . 

In Figure 4 a plinrality of hydrauhc rams 
50A, SOS (only two shown) are attached to a 
mine fece conveyor 51, arranged along a mine 
face 49 the rams being spaced along the mine 
face 49. Each ram is connected to an asso- HO 
ciated anchorage — ^illustrated in the Figure as 
roof supports 53A, 53B. The operation of 
each ram is controlled by an associated con- 
trol circuit. The control circuits are afl the 
same and for convenience the components of 115 
each such circuit will be uniquely identified 
by sufficies A.B. etc. 

Each ram 50 can be controlled by a manu- 
ally operable control valve 54 connected to 
die push side of the ram by a duct 55 and 120 
to the pull side of the ram by a duct 56. The 
valve 54 is also connected by a duct 57 to a 
main pressure line 58 and by a duct 59 to a 
main return line 60. The lines 58 and 60 
extend across the width of the mine face 49 125 
and are common to all of the ram control 
circuits. ^ « 

A fluid stOTe in the form of a fliud tus- 
pensing cylinder 61A containing a floating 
piston 62A is associated with each ram 50A. 130 
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In each case the displacement of -die piston 
b controlled by double pilot operated change- 
over valves 63A and 64A having the charac- 
teristics sho\m in the drawings. The left hand 
5 end of the cylinder is connected through a 
duct 65A to the valve 63A^ and by a duct 
66A to the valve 64A. The right hand end 
of the cylinder is connected through a duct 
67A to tiie valve 63A and by a duct 68A to 
10 the valve 64A. The valve 63A is connected 
through a non-return valve 69A to the duct 
55A. The left and right hand side pilot con- 
nections of the valves 63A and 64 A are con- 
nected by ducts 70A and 71A respectively to 
15 a valve 72A, which is in turn connected by 
ducts 73A and 74A to the pressure line 58 
and the return line 60^ respectively. 

The neutral state of the circuits is as 
shown in Figure 4. The operation of the 
20 circuit will now be considered in relation to 
the ram 50A. In the neutral position shown 
fluid pressure is transmitted from line 58, 
throu^ duct 73A, valve 72A, duct 71A to 
the valves 63 A and 64A holding these in the 
25 positions shown. In additim fluid pressure is 
transmitted from line 58*, duct 77A, valve 
64A and duct 68A to the right hand end of 
the cylinder 61A. The right hand end of the 
cylinder 61A is connected by the duct 67Aj 
30 die valve 63A, die duct 78A and valve 69A 
to the duct 55A. The pull side of the ram 
50A is connected through the duct 56A, the 
valve 54A, and the duct 57A to the fluid 
supply line 58. The push side of the ram 
35 50A is isolated by the valves 54A and 69A. 
If the valve 72A is now operated the left 
hand side pilot connections are pressurised 
through the duct 70A the valve 72A and the 
duct 73A, whilst the right hand side pilot 
40 connections are vented through the duct 71A, 
the valve 72A and the duct 74A. 

The valves 63A and 64A can now change- 
over. After this change over pressure fluid 
can flow from the line 58 through the duct 
45 77A the valve 64 A and the duct 66A, into the 
left hand end of the cylinder 61 A At the 
same time the right hand end of the cylinder 
is connected through the duct 67A, the valve 
63A, the duct 78A and the valve 69A and 
50 the duct 55A to the push side c£ the ram 
50A so that the ram 50A is advanced. This 
advance is continued until the piston 62A has 
completed its travel to the right hand end of 
the cylmder 61A. During advance of the ram 
55 50A fluid is forced from the pull side through 
the duct 56A, the valve 54A and duct 57A 
to the fluid supply line 58. At the end of 
this stroke of the piston 62A, the left hand 
side of the piston 61A will be filled with 
60 pressure fluid- 
Each tnne the valve 72A is changed over 
the valves 64A and 63A are simultaneously 
reversed and the ram 50A is advanced by an 
increment v/hich depends upon the ratio of 
65 the area of the cylinder of ram 50A to the 



area of the dispensing cylinder 61A and upon 
the stroke of the piston 62A- This latter men- 
tioned pistcm str6ke may be varied by means 
(not shown) for limiting the travel thereof. 

When the available stroke of the ram 50A 70 
has been exhausted by the successive short 
extensions the valve 54A may be operated to 
advance the ram cylinder. On operation of 
the valve 54A in tiiis sense the pulling side 
of the ram 50A is connected to the main 75 
pressure line 58 through the ducts SSA, the 
valve 54A and the duct 57A whilst the 
pushing side of the ram is connected to the 
main return line 60 througji the duct 55A, 
the valve 54A and the duct 59A 80 

Operation of the valve 54A in the opposite 
sense causes the ram 50A to push indepen- 
dently for die purposes of adjustment and/or 
maintenance. 

In the above described embodiment the 85 
pilot connections of Ae valves 63A and 64A 
are connected to the valve 72Ay that is the 
valve forming part of the control circuit of 
the ram 50A. If, however, it is desired that 
the conveyor should snake across immediately W 
after a coal cutting machine has passed, the 
pilot connections erf valves 63, 64 are con- 
nected with valves 72 other than that of their 
own circuit. Thus, for esamtde, the duct 71A, 
instead of being connected "to the valve 72A 95 
as shown, may be connected to the corres- 
ponding part of the valve 72B. The duct 
7IB may be connected to the valve 72C in 
similar manner, and so on. The duct 70A 
may be connected to the corresponding part £00 
of a valve 72 to the left of the ram 5DA (such 
valve not being associated with a ram, since 
this is the end of the face^, the duct 70B to 
the valve 72A, the duct 70C to the valve 72B 
and so on. 105 

Thus operation of a valve 72 bv or in con- 
junction with a coal-getting machine moving 
along the conveyor 51 from left to riojit then 
pressurises the duct 71 of the control means 
associated with the ram 50 to the left of the HQ 
valve 72 and vents the duct 70 of the control 
means associated with the ram 50 to the right 
of the valve 72, so diat the valves 63 and 64 
associated with that ram can be operated by 
subsequent pressmisation of the " associated 115 
duct 71 by operation of the next valve 72. 
All the valves 72 being operated in sequence, 
in like sense, each ram 50 is thereby caused 
to extend as the valve 72 to its right is 
operated. 120 

If the coal-getting machine is reversed so 
that ihe valves 72 are operated in sequence in 
the opposite sense, each valve 72 pressurises 
the duct 70 associated with the ram 50 to its 
right while venting the duct 71 associated witih 125 
the ram 50 to its left. Each ram 50 is thereby 
caused to extend as the valve 72 to its Idtt is 
operated. With the above modification the 
advance of the conveyor therefore progresses 
across the face behind the coal pitting 130 
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machine in both directions of travel of the 
latter. 

The lag between machine passage and con- 
veyor snaking can be adjusted, to suit any 

5 special conditions by coupling the valves 72 to 
rams more remote than the adjacent rams. 

Adjacent sets of two or more of the rams 
50 may be caused to extend together by 
connecting together all their associated ducts 

ID 71 in parallel to a valve 72 at the right-hand 
end of the set and all the ducts 70 in parallel 
to a valve 72 at the left-hand end of flie set. 

Referring now to Figures 5 and 6 of the 
drawing^ a number of double-acting hydraulic 

15 rams 1 (of which only one is shown), are 
attached at spaced intervals along a mine fece 
2A. Each ram 1 is controlled by a changeover 
valve 3 ^ch is connected to the pull side of 
the ram 1 by a duct 4 and to the push side of 

20 the ram 1 by a duct 5- The valve 3 is also 
connected by means of ducts 6 and 7 to the 
main pressure and return lines S and 9 respec- 
tively, which pass along the mine face 2A. 
Associated with each ram 1 is a hydraulic 

25 accumidator 80 whose fluid storage part of the 
accumulator 80 is connected t>y a duct 81 into 
a duct 82 connected at one end into the duct 5 
and at the other end into a "priming pressure** 
supply line 83 which passes along the mine 

3® face. A check valve 84 is interposed in the 
line 81 between its connections to the line 83 
and the duct 81 and a pilot-operated check 
valve 85 and a check valve 86 are interposed 
in the duct 82 between its connections to the 

35 dua 81 and the duct 5. The pilot-operating 
means of the valve 85 is connected by a duct 
87 into a main pilot line 88 whidi passes along 
the mine face. The lines 83 and 88 are con- 
nected at one end of the mine face to a valve 

40 89. The valve 89 receives a pressure supply 
through a duct 90, in which is interposed an 
adjustable pressure regulating valve 91. The 
valve 89 is also connected, by means of a duct 
92, into the main return line 9. Known means, 

45 not shown, are used to isolate the pressure 
suj^ly in the duct 90 from fiuctuations of 
pressure in the line 8. 

In the neutral state shovm in Figure 5, 
pressure from the line 8 is applied by means 

50 of the duct 6, the valve B and the duct 4 to 
the pulling side of the ram 1. Hie ram 1 
is, however, restrained against retraction by 
closure of tihe duct 5 by the valve 3 and the 
duct 82 by the valve 86. It is arranged that 

55 the pressure in the line 8 is suffident to over- 
come any external pulling force on "die ram 1 
whidi may be generated by. for example, pass- 
age of a coal-winning machine along the con- 
veyor 2. The ram 1 is thus effectively locked 

60 at any extension to which it may be set. Opera- 
tion of the valve 3 to connect the duct 5 to 
the duct 7 while maintainino: the connection 
between the duct 4 and the duct 6 will cause 
the ram to pull. Operation of the valve 3 in 

65 the opposite sense to connect together the 



70 



ducts 4 and 7, 5 and 6 reqjectively, will cause 
the ram 1 to push. By this means, the extension 
of the ram 1 may be adjusted as desired. 

Also in the neutral state shown in the 
drawing, fluid passes along the priming 
pressure line 83 and throu^ the duct 82, the 
valve 84 and the duct 81 into the accumulator 
80. Flow continues tuitil all ih& accumulators 
80, the ducts 81, the ducts 82 as far as the 
valve 85 and the line 83 along the mine face '5 
are charged to a pressure determined by the 
setting of the pressure regulating valve 91. In 
this state there will be stored in each accumu- 
lator 80 a quantity of fluid determined by the 
known characteristics of the accumulator SO °" 
and the priming pressure maintained the 
valve 91. 

If now the valve 89 is operated to connect 
the line 83 to the duct 92 and Ae line 88 to 
the duct 90, the pressure in die line 83 and ^5 
in die duct 82 as far as the check valve 84 
will Ibe relieved. The vdve 84 will, however, 
prevent discharge of fluid from the accumu- 
lator 80. . 

At the same time, pressure will be applied ^ 
through the line 88* and the duct 87 to the 
pilot-operating means of the valve 85, i^ch 
will open and permit discharge of fluid from 
the accumulator 80, into the duct 5. The duct 5 
being closed at one end by the valve 3, the 95 
only path for the discharged fluid is into the 
push side of the ram 1. Since the pressure 
required in the push side of the ram 1 to over- 
come the pressure maintained in the null side 
and, in addition, any external load, is less than 100 
the pressure at which the accumulator is fully 
discharged, the ram 1 will be extended by an 
amoxmt depending on the cross-sectional area 
of its cylinder and the volume of fluid dis- 
charged from the accumulator 80. 

When fl;ow ceases, the valve 89 may be 
restored to its neutral position, diereby re- 
charging the accumulator 80 with a furdier 
volume of fluid, readv for another operation. 
By suitable choice of the characteristics of each 110 
accumulator 80 in relation to its associated 
ram 1, it can be arranged that operation of 
the valve 89 causes all the rams 1 along the 
mine face to extend together in equal steps or 
increments until they are fully extended, when 115 
they may be restored to the fully closed posi- 
tion by operatk>n of the valve 3. The actual 
amount of each increment may^ be varied 
between ore-selected limits by adjustment of 
die valve' 91. ^ 120 

The method rf extending the ram 1, where- 
by the pressure on the pushing side has to 
overcome a pressure maintained on the pulling 
side in addition to the external load, is known 
but in some cases it may be preferred to vent 125 
the nullin^s side of the ram 1 to return during 
the time that pushing is taMn^ place. This 
may be achieved bv a *lo(±ed neutral* for 
example by using an arran^ment using the 
different fonn oi the valve 3 and the duct 30 130 
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and the valve 31 of Figure 2 with the pilot- 
operating means of the valve 31 connected to 
the duct 87. By this means, the ram 1 is 
restrained in the neutral state against either 
5 extension or retraction by closure of sdl ducts 
connected to it. Operation of the valve 89, 
to pressurise the pilot line S8 will then simul- 
taneously operate the valve SS^ allowing the 
accumulator 80 to discharge into the pushing 
10 side of the ram 1, and the additional pilot- 
operated valve, allowing fluid displaced from 
the pulling side of the ram 1 to pass through 
the duct 4, across to the duct 7 and so into 
the main return line 9- 
15 In the above embodiment, the accumulator 
80 may be of any known type and the volume 
of fluid stored in it is determined entirely by 
its characteristics in relation to the priming 
pressure determined by the setting of the valve 
20 91. A further embodiment may be used only 
with any accumulator in which a mechanical 
means can be used to limit the quantity of 
fluid stored independently of any variation in 
the priming pressure above a certain mini- 
25 mum. This may be better understood by 
reference to Figure 6 which shows only that 
part of the circuit associated with an accu- 
mulator 80. In this embodiment, the accumu- 
lator 80 comprises a cylinder 80d containing 
^ a piston 80&. Priming fluid enters by means 
of the duct as before, and displaces the 
piston SOb against the resistance of a medi- 
anical spring 80c. The displacement of the 
piston 80^ and therefore the volume of fluid 
^5 required to effect it may be limited by a 
stop SOd which may be adjusted in a manner 
not shown. Provided that the pressure supply 
to the duct 81 is never allowed to fall bdow 
that required to overcome the resistance of 
40 the sprinjj SOc to the maximum required dis- 
placement of the piston SOh, the volume of 
fluid stored in the accumulator will be deter- 
mined entirely by the adjustment of tlie stop 
sod, When such an accumulator is used in 
45 the circuit of Fi^re 5, the valve 91 may be 
dispensed with but it is necessary to ensure 
that the pressure supply to the duct 90 does 
not fall below the minimum pressure just de- 
scribed. The operation of the system will then 
50 be exacdy as before, except that the amount 
of extension of each ram 1 will be determined 
by individual adjustment of the stop SOd in 
the associated accumulator 80. 

In the arrangement of Figures 5 and 6 
55 the control of tbe storage volume of the accu- 
mulator may be affected remotely. 
WHAT WE CLAIM IS:— 
1. A system for controlling the advance of 
a snakable conveyor advanceable by a plur- 
60 ality of double-acting hydraulic rams con- 
nected at spaced intervals to the conveyor, 
comprising, for each ram, control means which 
is adapted on actuation thereof to cause its 
associated lam to advance the conveyor by a 



predetermined increment of distance less than 65 
the complete stroke of die ram, and which is 
adapted to restrain the associated ram against 
extension and retracdon of ^e ram under the 
effect of external forces. 

2. A system as claimed in claim 1, where- 70 
in said control means includes a fluid storage 
means in the form of a variable-voliune cham- 
ber which stores a quantity of hydraulic fluid 
which is sufficient, on subsequent discharge 
into said ram to aa on the conveyor ad- 75 
vancing side thereof, to advance the ram by 
one of said increments. 

3. A system as claimed in daim 2, where- 
in all of the fluid storage means are simul- 
taneously recharged or primed with fluid bom 80 
a common fluid supply. 

4. A system as claimed in daim 2 or 3, 
wherein the storage capacity of eadi storage 
means is selectively variable. 

5. A system as claimed in any of claims 2 85 
to 4, wherein each fluid storage means indudes 

a piston movable in a cylinder connected to 
receive a charge oi fluid from a fluid supply 
and on said actuation, to di^nse the fluid 
charge to its associated ram and wherein the 90 
swept volume of the cylinder defines the 
volume of fluid dispensed. 

6. A system as claimed in any of daims 2 
to 4, wherdn the fluid st<»rage means com- 
prises a hydraulic accumulator connected to ^^5 
recdve a charge of fluid from a pressurised 
fluid supply and adapted to dispense, on said 
actuatioia, suffident fluid at suffident pressure 

to cause ilie associated ram to advance by 
said increment. 100 

7. A system as claimed in daim 6, where- 
in the amount of fluid stored in the accumu- 
lator and consequently the amount of said 
ram increment is sdectively predetermined 

by the adjustment of the pressure of said 105 
fluid supply. 

8. A system as claimed in any of claims 2 
to 7, wherein a second control means is pro- 
vided for each ram, the second control means 
being operable independently of the first 110 
control means. 

9. Ram apoaratus comprising a double- 
acting hvdratd^c ram, a control valve operable 
to a first position to pass fluid to and simul- 
taneously pass fluid from the ram to cause 115 
non-incremental operation of the ram and 
onerable to a second position to prevent ex- 
haust of fluid at least from one side of the 
ram oiston, a variable-volume chamber, and 

a fluid-oressure-responsive valve operable to 120 
oass fluid expelled from the variable-volume 
chamber to said one side of the ram piston 
SO diat the ram piston moves through one 
increment while the control valve is in said 
second position. 125 

10. A system for controlling the advance 
of a snakable mine face conveyor, substan- 
tially as herdnbrfore described with reference 
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to and illustrated in Figures 1, 2, 3, 4 or 5, 
or Kgures 5 and 6 of the accompanying 
drawings. 

11. Ram apparatus for use in a system as 
claimed in daim 1, being any one double- 
acting hydraulic ram and the control appar- 
atus associated particularly therewitli substan- 
tially as herelnb^oxe described with reference 



to and illustrated in Figures 1, 2, 3, 4 or 5, 

or figures 5 and 6 of the accompanying 10 

drawings. 

For the Applicants, 
L SCLAKE, 
Chartered Patent Agent, 
Hobart House, London^ S.W.I. 
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